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Fabrication of the microfluidic system 
The home-made microfluidic system consists of one PDMS chip and 3 integrated electrodes, and is illustrated in Figure S1. 
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Figure S1 The home-made microfluidic system: (a) pattern was drawn as red dash line; (b) The gold surfaces serve as the working electrode (WE) and counter electrode (CE), respectively with the dimension of 2.5 mm x 2.5 mm; (c) the silver wire works as the reference electrode (RE), with dimension of 1.2 mm x 10 mm; (d) the front view of the fabricated microfluidic system; (e) the microfluidic device connecting with the CHI potentiostat; (f) the top view of the chip in e).

Optimization of parameters for preparation of MB-aptamer
Figure S2 shows the SWV curves that 30 μL 5 μM aptamer solution reacted with magnetic beads solution in different volume for 2 h, respectively. After reaction, the tube was positioned on a magnetic block to allow the precipitation of the beads on the bottom of the test tube. After removing the supernatant, the beads were washed twice with buffer B, to obtain MB-aptamer complex. It was observed that the oxidation peak current of ferrocene increased with the volume of magnetic beads from 30 to 120 μL, and it reached a plateau when more than 60 μL of aptamer solution was added. Thus the optimised volume of magnetic beads solution was 60 μL which reacted with 30 μL 5 μM aptamer solution.  
[image: ]
Figure S2. The relationship between the SWV current and the volume of 100 ng mL-1 magnetic beads solution reacted with 30 μL 5 μM aptamer solution. 

Optimization of the flow rate of the microfluidic device
Different flow rate was applied to the microfluidic device to monitor the current response of the device to the 100 pg mL-1 IFN-γ (Figure S3). It was observed that 16.7 μL min-1 provided the maximum current suggesting the sufficient interaction between aptamers and the analyte IFN-γ.
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Figure S3. The relationship between the flow rate and the current response of MB-aptamer based microfluidic device to 100 pg mL-1 IFN-γ.
Regeneration of MB-aptamer based sensing interface
The binding between aptamers and proteins was a reversible process, which was studied on the magnetic glassy carbon electrode. The electrochemical signal before and after stirring the IFN-γ bound MBs in buffer solution for 1 h (Figure S4) was recorded.
[image: ]
Figure S4. Reversible binding study of the MB-aptamer sensors by recording the SWV signal before and after stirring FN-γ bound surface in buffer B for 1 h.
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